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B OE. ARBRSEMRTNIAEIZRY (ATC) &M A F it i BN RS
A EL SN Hm, RBMEELRE LG 70 B FBES 060 X AL A 5 A4, &
WeoNER, HAEL32 A, AR R AR KIS R A B AR P 2 3 Fm0.05% .
0.10% .0.15% #2 0.20% ATC #4434, FRXHA 1 A, XA 0 B, 2R &M .1) 5 Batar, 4
A 0.10% .0.15%F= 0.20% 45 ATC 2FRFH T -F¥H B Z&E(P<0.05) , ¥R KM 0.15% F=
0.20% %5 ATC 2 & %48 T #H&(P<0.05) , 2) S A Batait MR AR REKF6 ATC ¥ 2
ERZTIFHEE(P<0.05), AR KRM0.05%4 ATC 2 ER G T E 4G &5 Efb K EIE(P<
0.05), 3) 52 Bk SRR A 0.05%.0.10% F= 0.20% 4 ATC 2 F B8 T ik k& &
(UN)AZF(P<0.05), 4) 5B 4400k BRI 0.15% 49 ATC R F R Z T o iF 5 H kil
FAL M B ( GSH-Px) #& M ( P<0.05) , 45 H2 0.05% .0.10% 4= 0.20% & ATC 2 FBEIKT ik &
ZH(MDA) 4 & (P<0.05) ; & ATC 74l o i it B AL S8 (CAT) 3 B %4 &5 (P<0.05) ,
5) 5 xRt BAMA I 0.20% 6 ATC 57 & T ik iR EE G(1gG) 42 (P<0.05),
BRI 0.15%F= 0.20% % ATC RFR 5 T oiF £ EHRE G M(IgM) A& (P<0.05) , 6) 5%
R EE P AMRE I 0.20%68 ATC 2E#R & T RESHE(P<0.05) ;& ATC Fim s
BIREH R EEIL(P<0.05) , RIBI(REZHE/TEFHRE)HREER G (P<0.05), 5t
W EE P, A ATC Rk 23 EAARIBIILY B EH]R FH(P<0.05), B FREH R EKIK
(P<0.05) , % LA 4K A ATC T 3 3% &3 4 0% 2 ik Fe L BAL AR /1 | &2 1 o @) 1 T
AW Stk EER, B E L BRI 0.20% % ATC 2R 44E
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TR A3 1 3 TSR B T 2 N TR IR A 3 1 R LA
B e o ms i N TR 3R J2 By
R HUREER | HURE 2B IR 22 A T ) D
8, 52 U R R ALY 25 BEAE T, 2 — R 2
ek GRS INGR , AT4FRK, KT ATC fE & & 5*F
SR 14 18 P 438 2 A7 4 22, ST HTTE RS /) BRURT
b BT RWT, ATC AUREHE A KM RE ™ B
6 PR it SO N R G g T T LA o Y 24
SF LR IO (MAPK ) {5 538 I8 78 g 2 055
T FLIR AR B RIS R AL SR
1115, ATC A Sy Gk 8 Jin 500 157 ] 3208 A2 7 i 2
RS AR AL A 5 0l L b, R T i, A WF
FEE SRR B B IS TR K S B9 ATC, #5858 Heoxk
FAGLE = PR RE Ak 5 BRI RE T S B T RE A
I SRS, LU ATC £ 808 A 77 vh 1 B
FHARBERL 24 4l

1 #MR5FZ*
1.1 iRIE A4

A 56 T FH A V548 B XS H W7 VA A T A R
X3t RIS B ] ATC W [ W7 VT3 A W IRy
HIRAR, K EEH<10%, HESE=0.2%, %
BENREVE RS> I R (0.1% , AR IT) ( HL e
f2(=6.0%) IR EEZHE(=3%) , LR i E X
FEEHER N
1.2 RIiEit

TR I B A — 1) 55 25 T AR EE R 70
W4 il B G VA B XS 960 H BEMLAY R 5 N4 (FEA
PR K 88.62% .88.28% .88.01% .88.53%
188.02%) ,HH o6 MEE BIHEKL 32 H, &
Siits o, IS A - E R TR E 25 (P>
0.05) . X REZH 0] MR K — 0K AU S il 4R R, Lo
MBI FEFREY (NY/T 33—2004) it il Y 25 3%
S TC AL, JE A A AR 2 R 8 IR K LR 1
X 20 43 i FE S Al 4R R AR I 0.05% . 0.10%
0.15% M1 0.20% B ATC, Wik # 1 J, 1E 01
9 J,
1.3 AFxEE

I XY R H] 3 E Bk X O 7%, 48 & ok A R
PGS AN T T E KL, B ARG IR+ N TR
PRI 16 h(52):8 h(KF) . 56 a] 4 K R}
2 (0700 F114.00) , H HRE, 7R KOK, HA
) 7 7 BRI B 2 AR T 4% BRI IR A B R AT, E 0T

X EHEATIH TR, B H I KRS #OR S AT
I ZEAE AR B, 25 21 HAb 156 5% 1 7 3 46 30
(] PR — 2

®1 ERARARREFRKT(THRER)

Table 1 Composition and nutrient levels of the
basal diet ( DM basis) %

Ui H Items
J5 Bl Ingredients

£ Content

E K Corn 61.00
=M1 Soybean meal 26.00
K5l Soybean oil 1.00
f1 ¥ Limestone 9.00
Fitikl Premix" 3.00
&t Total 100.00
EF27KF Nutrient levels?

fRi5HRE ME/ (MJ/kg) 11.07
HLE H 5T CP 16.98
%5 Ca 3.77
LA TP 0.44
Hi & B2 Lys 0.74
2R Met 0.27

1) T iR K %74 One kg of the premix contained:
VA 200 000 IU, VB, 130 mg, VB, 25 mg, VB, 0.02 mg, VE
370 IU, VK, 65 mg, ¥ i2 nicotinic acid 800 mg, 5& 1k JH 5%
choline chloride 4 000 mg, Cu 95 mg, Fe 1 000 mg, Mn
60 mg,Zn 1 000 mg,

2) EFF KNI E(H ., Nutrient levels were calculated

values.

1.4 HRXE&E

I A5 AU, XTI G AR 12 h, W H] H B
oK, FRE, B 5 B 2 BE AL B 2 il L 1A 2 A
Y 8 H Jiik PR Il 8 mL ¥ T2 e 4
H E IR CE 30 min J5 3 000xg 5.0 10 min, YK
RO T W IS A, DRAFTE-80 C R T
JE SR, RIS R RE S IR 2R
2R g s B, 4% 2 R, TR 2
IIANE L (HE ) Y a8 F Hil4E
1.5 iR R A E
1.5.1 A= HERe il e

T SR g W ), DL &2 R B il SRR g R
PN o o O i R & g V& (DR DL R - Wi
HAR O H P EE BR MR R il Sk R
SRR AR AR A K A )RR RE T B
-3 H R & (ADFL) | AR 45 - 3 28 R P2 H R
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1.5.2  # 5B

1E 3R A 25 SRR, FE A 4 B ALK B 30 A
B EAER S5 A M E AT, 0T v D
% 1Y ( DET-6000, NABEL , Kyoto, H 7)) ] i
Vo TR R IR AL R R
o, SR ST, FH R E I A A 4 il o AR
FeR AR B 3 0 AR I BOE ¥ E
YE IR,
1.5.3 I3 A= AL H8 A 9

SR A3 6 BE TR AR I 22 i % S8
(TP) 1% 1 (ALB) & HIT R (TBA) \JR E A
(UN) & & DL e A RO 2 g ( AST) 4% TN e 2 il
( ALT) Bk % iR B ( AKP) 88 1 S 1L ( MPO)
TP R S0 F g mt R E Y TR S T, B
R B AR He U6 A5 647
1.5.4 Iy ST A AL A8 Ar i I

NP (IR W= W = N SV G 1 = W A
(T-AOC) FI4+ b H Bk A AL ( GSH-Px ) | Gl
ALY LG (T-SOD) | 2 % b A [ ( CAT) 1 7
DL N W (MDA) & it 385 &5 39 0 T g ot
B T ARRAEFE 0T, 7 A i BRG] & Ul B 2R AT
PR,
1.5.5 IV S fE 48 AR i I €

K FH HEBG G0 28 W% B B8 ( ELISA ) 35 0 22 IfiL v
Bk 1 A (IgA) RIEFRE I G(1gG) Al
JERREE 1 M (IgM) & &, i 7 & 39 W T V0950 il
S AT BRI 7oA Fa BEORH S 37 e U BH B4R
1.5.6 /NAIEARME S E

Bt =38 W . 4 o A T i 4 29 rp B AR ) 4
1.5 cm, HEEMREHZ hRIH R T, &2 T 4% %
RHWEREE 24 h, HISIK ik 24 h, & — R %)
T BETRAG I 7K PP O 8 B RN A B A 3 A b B
F B Shiigi vl FPL(Leica UCT, £ [E) HI/E M5 wm
A0 B, B HE G 6891 F b A I [ 7 H
J& , i 627 8 5 % ( Nikon Eclipse 80i, Nikon, H
) W M 18 21 200 B 22 A8 Ak BNV Bl AL 38 B
6 AR LT, BB aE it 4 g EE , v H
Image-Pro Plus 6.0 #5206 5 B (VH) (Fass
W (CD) , it BB b (908w /B s TR,
V/C) BRI g fe 40 o 4

1.6 HIFESHITHH

iR 56 B4 4 Excel 2016 4] 2 % 5, %
SPSS 25.0 G it ) A i 47 5 B &R U7 22 3t (one-
way ANOVA) , J: | Duncan KT L & LK,
ZER P HME bRl 27 IR, P<0.05 2 F
#,0.05<P<0.10 N EFH B EEH,

2 #R595W
2.1 ATC MEBE~EEER M

1% 2 TIN50 FRAL A B, ARSI 0.10% |
0.15%F10.20% 1) ATC &4 m= T FHWH - HE
(P<0.05) , 73 W42 E T 2.92% 2.73% 1 3.97% ,
H 0.20%ATC #IM4 8 E & T 0.05%ATC # N4l
(P<0.05) . 0.15%7#10.20% ATC ¥4 #HE b 2
FACT A BELL (P<0.05) , 5 % B8 41 A Eb 20 531 F 11K
T 5.73% M 3.65%, FAZME=HE FHHRE
H ERER AR B E E R (P>0.05) A5
YRR A ,0.15% F1 0.20% ATC s in i 7= & 2 43
SRR T 1.02% 1 1.46% , H AR I ATC A [
R R A (P=0.068) . A= P71 g 191 0 43 BF
T, B R ATC 18 BRI KFE8 0.20% (77
R W R y=82.77-25.71x+164.86x , R* =
0.62; ¥ H = EE R IH FH y=64.30+11.64x,
R*=0.90; B 5 K 7l 15 /7 2 y=0.29-0.78x, R* =
0.88; R E M A y=1.91-0.46x,R*=0.71;
FEVE AR U )7 8 y=1.03+25.55x—148.57x* , R* =
0.78) .
2.2 ATC WEBERRMF M

% 3 RI 0, 50 BEAL A EL , ARDRR IS I 0.05% |
0.10% .0.15% 1 0.20% ) ATC ¥ {2 & 17 ¢
HE(P<0.05), 7 548w T 14.59% . 12.27% |
14.16% 1 15.19% ., 0.05% ATC s N4 55 1 & &
I QB b 2 8 T3 BB 4 (P<0.05) , 43 51 42 v
T 18.51%H1 6.63% , Tk ATC ¥ fin 7K 7 Xt HAth
B b LS bR TG 8 5 (P>0.05)
2.3 ATC 3 E B 17 4 L I5FRHI 0

% 4RI, 550 BEAL AR EL , ARDRR IS I 0.05% |
0.10% Fl1 0.20% ) ATC I 3 F&AK T 1L UN & &
(P<0.05) , #4217 ALT ,AST ,AKP MPO
WPELL & TP ALB \TBA ¥ LR &2 F (P>
0.05) .
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F2 ATC N EBE~ AN
Table 2 Effects of ATC on performance of laying hens
ATC 77K F ATC supplemental levels/ % P {H P-value
WiH
Items 0( X} 1 0.05 0.10 015 0.20 FTES &M K
Control ) o ’ o ' ANOVA Linear Quadratic
FEE R Laying rate/%  82.72+2.36  82.35%4.25 80.81%3.56 83.56+1.90  83.93+2.07 0.422 0.272  0.233
7. A DY =N
f}ig;ﬁi 102.00+1.37 102.14£1.47 101.34+1.88 102.87+2.79 103.20+1.50 0.463 0.207  0.355
YR EE
Average daily 64.03+0.79° 65.04+1.36™ 65.90+1.58% 65.78+0.71" 66.57+0.67°  0.005 <0.001  0.396
egg weight/g
I ETES .
. 0.30£0.18  0.25+0.08  0.17£0.06  0.18+0.09  0.14+0.06 0.068 0.019 0.271
Spoiled rate/ %
¥l . FER 1.92+0.09"  1.90+0.05* 1.86+0.05" 1.81+0.05" 1.85+0.04°  0.029 0.005  0.238
RGBS
1.04+1.61  2.08x1.61 1.56+2.61  2.08+2.55  0.00%0.00 0.324 0.410  0.098

Mortality rate/%

[l A Al A B G 7 B SO ) 7 B R R 22 5 AN 3 (P>0.05) AR P RER R 2257 3% (P<0.05) o T 3&[H]

In the same row, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , while with

different letter superscripts mean significant difference ( P<0.05). The same as below.

K3 ATC HEBERRHIZM
Table 3 Effects of ATC on egg quality of laying hens

ATC %7K ATC supplemental levels/ %

s P1H
Items O(XT 18 0.05 0.10 0.15 0.20 P-value
Control )
TFHIEE Average egg weight/g  60.65+3.65°  69.50£2.25"  68.09+4.15°  69.24+2.18"  69.86x1.52"  <0.001
AR . 0.47+0.02 0.46+0.03 0.49+0.03 0.46+0.03 0.47+0.01 0.291
Egg shell thickness/mm
BRI s 3.66+0.34 3.89+0.44 4.16x0.51 3.84+0.64 3.75+0.47 0.488
Egg shell hardness/ ( kg/cm™)
FEH PO Yolk color 6.01+0.26 6.20£0.18 5.97+0.15 5.81+0.34 5.87+0.21 0.075
M5 Albumen height/mm 5.51+0.40° 6.53+0.61° 6.01+0.36" 6.06+0.92* 5.65+0.46" 0.048
M4 [CEA(7 Haugh unit 72.24+3.25"  77.03%4.36°  73.07x2.09"®  69.31+3.59°  68.61+4.60" 0.004
F4 ATC X EBIMFAENISIREF N
Table 4 Effects of ATC on serum biochemical indices of laying hens
5iH ATC ¥ JI7KF ATC supplemental levels/% Pl
Items O(XT 8 0.05 0.10 0.15 0.20 P-value
Control )
BHREHEB ALT/(U/L) 13.70+8.74 7.86+1.80 12.71+10.34 5.61+0.76 10.19+4.95 0.207
B EEEG AST/(U/L) 60.79+30.00 34.83%14.55  51.03%14.45 57.45+27.96  32.65%31.33  0.108
MEH TP/(g/L) 25.11+11.93  21.41+6.69 17.62+6.56 20.25+11.28  16.95+4.54 0.107
H&EH ALB/(g/L) 14.46+14.21  23.72+10.70  26.86£16.60  33.51+3.92 23.79+8.26 0.361
R BEEREE AKP/(U/L) 81.43%33.72  56.22+26.76  52.29+15.47  47.81%26.36  43.22+8.11 0.129
féid AL MPO/(U/L) 0.10£0.07 0.09+0.03 0.11x0.07 0.15+0.14 0.05+0.04 0.361
MHVFRR TBA/(umol/L) 34.55+20.49 21.14+11.19  18.38+13.12  32.20+27.74 7.28+2.85 0.104
JR % &, UN/(mmol/L) 4.57+1.39" 2.99+0.98" 2.66+0.54" 3.66+0.76™ 2.51+0.79"  0.005
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2.4 ATC WEBMFRENIEIRHIZ N

H % 5 AT, S50 BEATAR LG, SRR AR i 0.15%
ATC & ZF 425 T M1 GSH-Px 1% 4 ( P<0.05) ,
BT 172.24% ;0.05% .0.10% F1 0.20% ATC ¥
LM MDA % &2 i F FEAL (P<0.05) , 473 5l FE AR

T 54.61% .10.44% F1 76.46% ; % ATC ¥ hn 20 1fiL
5 CAT {E M3 0 82 5 (P<0.05) , /3 4 s T
30.08% .30.56% .36.96% Fl 41.28% , 4% 41 2 [f] Ifi.
% T-AOC F1 T-SOD iWHHH L FE 2 HF (P>
0.05) .

x5 ATC X EBMFRELIEFRNZE

Table 5 Effects of ATC on serum antioxidant indices of laying hens

ATC % J7KF ATC supplemental levels/ %

i H . P1{H
0( Xf 1
Items ( 0.05 0.10 0.15 0.20 P-value
Control )
RyiAffe )y T-AOC/(U/mL)  3.21+0.82 4.38+1.45 3.76x1.51 3.29+0.88 3.75+1.46 0.586
KB S AL 15 AL
o
461.23+31.17  484.60£30.54 467.29£58.63 486.68+13.17 482.04+17.45  0.741
T-SOD/(U/mL) * * * * *
FE I H R A P . N N N
.25+18. 4622, .46+43.31° .30+46.13° .30£59.30°  0.044
GSH-Px/( U/mL) 41.25+18.71°  44.46+22.54° 67.46+43.31" 112.30+46.13" 82.30£59.30
A ALEA RS CAT/(U/mL) 6.25+1.31° 8.13+1.28" 8.16+1.36" 8.56+1.68" 8.83£2.13*  0.043
N _F¥ MDA/ (nmol/mL) 4.12+2.26" 1.87+1.43° 3.69+2.71° 3.77+2.29" 0.97+0.67" 0.049
2.5 ATC X ZEBMEREZEIBIRHFIE T (P<0.05), HEZE & T 0.10% ATC i m 4l

% 6 WA, 56 BZH AR EE TR AR IS I 0.20%
) ATC & EH2 5 T 175 1eG & i ( P<0.05) ; fAl it
I 0.15% 1 0.20% 14 ATC 485 1 I 1gM

R 6 ATC X EWB i wEitR

(P<0.05) ; T AR A A [F] K SF- 19 ATC X I3 1gA
TR E R (P>0.05)

G840

Table 6 Effects of ATC on serum immune indices of laying hens wg/mL
ATC %7K ATC supplemental levels/%
i H . P{H
0( X 1
Items ( 0.05 0.10 0.15 0.20 P-value
Control )
PR A IgA 2.57+0.47 3.49+1.87 3.22+1.50 4.07+1.52 3.52+0.94 0.527
HPEFREH G IgG 0.02+0.00° 0.02+0.01° 0.03+0.02° 0.03+0.01° 0.06£0.03"  0.020
RIEEREFA M [gM 1.45+0.43° 1.44+0.37° 1.78+0.64% 2.42+0.90"™ 2.88+0.69° 0.010
2.6 ATC WEB/NFRSEHHIEIG
M 7 AL AT R S A, 3 i i
TR IIASEK B ATC X906 5 B s R B 3.1 ATC WEBLEFHERERIZ MG

G TC 23520 (P>0.05) , TR, 5%
IR AR LG, FA AR R I 0.20% ATC 35 42 55 90 6 &
JE (P<0.05) ;45 ATC % in2H Bo s VR B 45 b 3 PR AIK
(P<0.05) , i B ¥ B % 35 (P<0.05) ; 7£ [0 7
t S5XF IR A I, & ATC IS8 B & X B
ERFE(P<0.05), RS IREHBEFERMM(P<
0.05) , ZBe b 34 g 2 5 (P<0.05)

HIN O A 5T R W, Ho R 22 K S LR T
YAE R iR A B A 5 he A Z AR TR i £ 2R K AR
. SEICSCSE R B RSN (AA) FP A AT Y 4]
AT [F 7K SE ) ATC, & L 0.10% Fi1 0.20%
) ATC ¥IREHE =5 R AT 4 i SF- 3% H 3% & A3 H
KR AR E L, H 0.20% 7 I 4 5% 5% 5 4,
CFIEREE 8 400 B AR R R g A R — B
a2 S RIE ARSI 0.02% U Z RS
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BEREEXGR - ER ST H P EE, FEL
BHE LL ; Chen 267 R IR SE AR HIR N 7 g/ke
1) ATC el F R INE R Z L H GBI E L, &
WIS B, WA 0.10% .0.15% 1 0.20%
) ATC W& $2m 1 U0 e S0 -3 H = R 1A
AR 0.15% F1 0.20% 1 ATC S 2% FEAK T k&
Fo., ARl A, AR R N 0.10% ~0.20% 1) ATC 43
FI T 038 XS 0 AR 77 PR AR, X S AT NEE R — 3

X PR D R AR TIN50 AR 22 AR 9 R W R
FIRYIT, REEHE SR LR T AL e T gt fE it
BRI, DT 3 o 20 0 A ) B 1 3 R A1 A
ToA RSl PR BE B4 v, DT 2 i 22 B A
fit o AEMALAR G2 D BE A BT A AL RE Ty 3 5 2 5 R
A PERE T e B SN 2 — | B HL LA AT i i —
HIRAWI,

RT ATC MEB/NMFRSERHZM
Table 7 Effects of ATC on small intestine morphological structure of laying hens

ATC IINKSE ATC supplemental levels/%

5 H Py

Items OCXT i 0.05 0.10 0.15 0.20 P-value
Control)

+ —481% Duodenum

HEEHE VH/um 1 791.96£322.03 1 756.62+370.00 1 730.99+145.21 1 696.67+137.90 1 941.88+148.67 0.481

[Es3 R % CD/um 96.05+33.42 110.79+16.18 117.15+11.75 85.91£7.52 100.99+14.47  0.066

gk v/C 20.70+7.20 15.90+2.64 14.88+1.30 19.99+2.99 20.34+4.46 0.065

75 % Jejunum

SERE VH/pm 1 523.86+280.12° 1 578.17£216.26° 1 510.71£266.81° 1 530.41+328.87° 1 871.10£219.48" 0.034

PSR B CD/wm 150.00+25.72°  110.10£27.85"  100.63%29.77" 97.37+25.91° 03.86+14.87°  0.002

gtk v/C 10.23+1.50° 14.99+3.55" 15.87+4.09" 17.01£6.16™ 19.69+3.12*  <0.001

717 Tleum

YERE VH/um 1 060.78+233.42° 1 292.57+167.08" 1 434.24+386.82" 1 385.48+155.03" 1 539.21+157.02" 0.004

Fa R E CD/pm 213.79+57.05*  155.26+42.38"  102.93+16.20°  104.18%39.26°  104.28+38.12° <0.001

Stk v/C 5.45+2.41¢ 8.95+2.85" 13.99+3.10" 14.86+4.72° 14.96+5.02° 0.043

3.2 ATC X EIBE MR

VAN 8 L AR e A AR 2, FLh AN A
S AN R VAN = RN o -9 N g 9 N &
WP AE AR T S R AR RS 7L T
JCRMA T ARG =% AN Kl
TN B E SRR 50 B A E G 0 R
NIIIB N T e = L g e e DN e = N e
BIEERE M Y (1gY) FBPBERE & &, 1 B AR A [ e
rim . Wang 2074 % 900 H R B R BE T 3 IR
X R i, AR ST EE SR R B, 45 ATC N
A2 H B T R4, 0.05% ATC %80
2 HE P B R EG B g T IR A, LA R
NI ATC X8, | 25 70 5 B B 7 o B T
SR X PR TR R I ATC A Bh T B0 XS 2 1Y
BT, X5 ol A R R ik
GBI A R — K, XA T — I,
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Effects of Acremonium terricola Culture on Performance, Egg Quality,
Antioxidant Capacity, Immune Function and Intestinal
Morphology of Laying Hens

LIU Yating' CHEN Guicai® ZHANG Lijia> JIAN Huafeng' LI Yan' MOU Tianming'
DONG Xinyang' ZOU Xiaoting'*
(1. Key Laboratory of Animal Feed and Nutrition of Zhejiang Province, College of Animal Science, Zhejiang University,
Hangzhou 310058, China; 2. Zhejiang Esigma Biothchnology Co., Ltd., Haining 314422, China)

Abstract; This experiment was conducted to investigate the effects of Acremonium terricola culture ( ATC) on
performance, egg quality, antioxidant capacity, immune function and intestinal morphology of laying hens. A
total of 960 healthy 70-week-old Isa brown layers with similar body weight were randomly assigned into 5
groups with 6 replicates in each group and 32 hens in each replicate. Hens in the control group were fed a basal
diet, and those in the experimental groups were fed the basal diet supplemented with 0.05%, 0.10%, 0.15%
and 0.20% ATC, respectively. The trial pre-period was 1 week, and the formal period was 9 weeks. The re-
sults showed as follows: 1) compared with the control group, dietary 0.10% , 0.15% and 0.20% ATC signifi-
cantly increased the average daily egg weight ( P<0.05) , and dietary 0.15% and 0.20% ATC significantly de-
creased the feed to egg ratio ( P<0.05). 2) Compared with the control group, different dietary levels of ATC
significantly increased the average egg weight ( P<0.05), and dietary 0.05% ATC significantly increased the
protein height and Haugh unit ( P<0.05). 3) Compared with the control group, dietary 0.05%, 0.10% and
0.20% ATC significantly decreased the serum urea nitrogen ( UN) content ( P<0.05). 4) Compared with the
control group, dietary 0.15% ATC significantly increased the serum glutathione peroxidase ( GSH-Px) activity
(P<0.05), dietary 0.05%, 0.10% and 0.20% significantly decreased the serum malondialdehyde ( MDA )
content ( P<0.05), and the serum catalase ( CAT) activity in all ATC supplement groups was significantly in-
creased (P<0.05).5) Compared with the control group, dietary 0.20% ATC significantly increased the serum
immunoglobulin G (IgG) content ( P<0.05) , and dietary 0.15% and 0.20% ATC significantly increased the
serum immunoglobulin M (IgM) content ( P<0.05). 6) Compared with the control group, in the jejunum,
dietary 0.20% ATC significantly increased the villus height ( P<0.05) ; the crypt depth in all ATC supplemen-
tal groups was significantly decreased ( P<0.05) , and the ratio of villus height to crypt depth was significantly
increased ( P<0.05). Compared with the control group, in the ileum, the villus height and the ratio of villus
height to crypt depth in all ATC supplemental groups were significantly increased ( P<0.05), and the crypt
depth was significantly decreased ( P<0.05). In conclusion, dietary ATC can enhance the immune function
and antioxidant capacity, improve the morphology and structure of jejunum and ileum, improve the egg quality
and reduce the ratio of feed to egg of laying hens, and 0.20% ATC supplementation has the best effect. [ Chi-
nese Journal of Animal Nutrition, 2023, 35(4) :2286-2295]
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